Serotonergic neuron system in the spinal cord of the gar Lepisosteus oculatus (Lepisosteiformes, Osteichthyes) with special regard to the juxtameningeal serotonergic plexus as a paracrine site.
Immunohistochemical and electron microscopic studies were carried out to elucidate the structure of the serotonergic neuron system in the spinal cord of the spotted gar, Lepisosteus oculatus, a nonteleost actinopterygian. Serotonin-immunoreactive (5HT-IR) cell bodies and fibers were widely distributed in the spinal cord, constituting an intrinsic neuron system. This system comprised three anatomical cell groups in different portions of the spinal cord, i.e., the rostromedial cell group, the paired ventrolateral cell groups, and the ventral superficial cell group. The rostromedial cell group included cerebrospinal fluid-contacting neurons with intraventricular processes. The immunostained fibers projecting from all three of these cell groups ran in various directions, mainly ventrally and ventrolaterally, and partly gave rise to a dense plexus at the ventrolateral surface of the spinal cord. Immunoelectron microscopy of the relevant portion demonstrated many varicose fibers containing 5HT-immunopositive vesicles. Conventional electron microscopy of the plexus showed that the constituent varicose fibers were unmyelinated and frequently made a direct contact with the basement membrane contiguous to the leptomeniges (meninx primitiva). There, exocytotic figures of cytoplasmic vesicles were demonstrated, suggesting that 5HT may be secreted, in a paracrine way, into the extraspinal space. This specialized area in the gar spinal cord may be referred to as the juxtameningeal serotonergic plexus.